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DYNAMIC TIMER CONFIGURATION FOR
TASK MONITORING IN A REMOTE MIRROR
AND COPY ENVIRONMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

This 1mvention relates to data storage devices and more
particularly to systems and methods for dynamically config-
uring timers used to monitor tasks 1n a remote mirror and copy
environment.

2. Description of the Related Art

In a remote mirror and copy environment, whenever a
primary (1.e., source) storage controller mirrors data to a
secondary (1.e., target) controller, the primary controller
monitors the state of the secondary controller. The primary
controller may utilize a task timer to monitor the state of the
secondary controller 1n a peer-to-peer remote copy (PPRC)
relationship.

Conventionally, the task timer in the primary storage con-
troller has been hard coded to a certain value. Analysis of
several critical field problems, however, has led to the discov-
ery that the problems may have been prevented or mitigated 1f
the task timer had a different value than the hard coded value.
Consequently, some customers may desire a task timer that
has a value greater than the hard coded value. This may reduce
the likelihood that a suspended condition will occur when a
secondary volume undergoes a lengthy error recovery pro-
cess. Other customers, by contrast, may desire a task timer
with a reduced value so the suspended condition occurs more
frequently. This may prevent application I/O from building up
while a secondary storage controller undergoes a lengthy
recovery process.

Currently, the only way a customer can change the value of
the task timer 1s using a peek-and-poke capability. The peek
may be used to view the current value of the task timer and the
poke may be used to modily the value. When microcode in the
primary controller detects a poke event, the microcode may
replace the default value with a user-selected value. By
design, the task timer value may be persistent across iitial
microcode loads, warmstarts, and failure conditions 1n the
storage controller.

Although a peek-and-poke process may provide a way to
modify the task timer value, 1t may still not be tlexible enough
to satisly customer needs. Modilying the value may require
user mtervention and thus may be impossible to modify in
real time. In addition, the peek-and-poke capability may be
susceptible to errors because the timer value must normally
be set 1n all clusters of one or more primary controllers, and
the wrong variable may be poked. Poking the wrong variable
may cause unpredictable behavior or even catastrophic fail-
ures 1n the storage system.

In view of the foregoing, what 1s needed 1s a system and
method to dynamically alter the value of the timer used to
monitor tasks 1n a remote mirror and copy environment. Ide-
ally, the system and method could be used to modity the value
in real time without requiring user intervention. Similarly, the
system and method would 1deally enable the timer value to be
dynamically modified for different applications.

SUMMARY OF THE INVENTION

The present invention has been developed in response to
the present state of the art, and in particular, 1n response to the
problems and needs 1n the art that have not yet been fully
solved by currently available systems and methods. Accord-
ingly, the present invention has been developed to provide
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improved systems and methods to dynamically control a task
timer 1n a remote mirror and copy environment.

In a first aspect of the mvention, a system 1n accordance
with the invention may include a host system to 1ssue a write
command to a primary storage device. The primary storage
device may recerve the write command and, in response, write
data to a primary volume associated with the primary storage
device. The primary storage device may also send a copy of
the data to a secondary storage device and initiate a timer
upon sending the copy. The secondary storage device may
receive the copy of the data from the primary storage device
and mirror the data to a secondary volume associated with the
secondary storage device. The secondary storage device may
also send an acknowledge signal to the primary storage
device 1n the event 1t successtully mirrors the data to the
secondary volume. In the event the acknowledge s1gnal 1s not
received before the timer expires, the primary storage device
may notity the host system that the primary and secondary
volumes are 1n a suspended state. To alter the duration of the
timer, the host system may be further configured to dynami-
cally alter the duration of the timer by sending a command to
the primary storage device.

In selected embodiments, the host system may be config-
ured to dynamically alter the timer duration for different
applications running on the host system. In other embodi-
ments, the host system may be configured to dynamically
alter the duration of the timer to correspond to other timers
operated by the host system. In selected embodiments, the
command 1s configured to modify the timer duration for at
least one of a single volume pair, multiple volume pairs, and
all volumes 1n a logical subsystem.

In another aspect of the invention, a method to dynamaically
control a task timer 1n a remote mirror and copy environment
may include 1ssuing a write command and writing data to a
primary volume in response to the write command. An
attempt may then be made to mirror the data to a secondary
volume. A timer may be 1nitiated upon attempting to mirror
the data. In the event the data 1s successtully mirrored to the
secondary volume, an acknowledge signal may be provided.
In the event the timer expires before the acknowledge signal
1s provided, the primary and secondary volumes may be sus-
pended. The method may turther include dynamaically alter-
ing the duration of the timer by issuing a command.

The present invention provides novel systems and methods
for dynamically altering a task timer value 1n a remote mirror
and copy environment. The features and advantages of the
present invention will become more fully apparent from the
following description and appended claims, or may be
learned by the practice of the invention as set forth hereinat-
ter.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the advantages of the invention will be readily
understood, a more particular description of the imvention
briefly described above will be rendered by reference to spe-
cific embodiments 1llustrated in the appended drawings.
Understanding that these drawings depict only typical
embodiments of the mvention and are not therefore to be
considered limiting of its scope, the invention will be
described and explained with additional specificity and detail
through use of the accompanying drawings, 1n which:

FIG. 1 1s a high-level block diagram illustrating one
embodiment of a system for dynamically altering a task timer
value 1n a remote mirror and copy environment;

FIG. 2 1s a flow chart illustrating one scenario that may be
encountered by the system 1llustrated 1n FIG. 1; and
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FIG. 3 1s a flow chart 1llustrating another scenario that may
be encountered by the system illustrated in FIG. 1.

DETAILED DESCRIPTION OF THE INVENTION

It will be readily understood that the components of the
present invention, as generally described and illustrated in the
Figures herein, could be arranged and designed in a wide
variety of different configurations. Thus, the following more
detailed description of the embodiments of systems and
methods 1n accordance with the present invention, as repre-
sented 1n the Figures, 1s not intended to limit the scope of the
invention, as claimed, but 1s merely representative of certain
examples of presently contemplated embodiments 1n accor-
dance with the imnvention. The presently described embodi-

ments will be best understood by reference to the drawings,
wherein like parts are designated by like numerals through-
out.

Referring to FIG. 1, 1n selected embodiments, a system 100
in accordance with the invention may include a host system
102, a primary storage device 104, and a secondary storage
device 106. A host system 102 may be configured to write to
the primary storage device 104, which may include a primary
storage controller 108 and one or more primary volumes 110
associated with the primary storage controller 108. Whenever
data 1s written to the primary storage device 104, the data may
be mirrored to a secondary storage device 106, which may
include a secondary storage controller 112 and one or more
secondary volumes 114. To keep the data in the volumes 110,
114 consistent, the system 100 may utilize a protocol such as
Remote Mirror and Copy, Peer-to-Peer Remote Copy
(PPRC), or other similar protocol.

In selected embodiments, whenever a primary storage con-
troller 108 mirrors data to the secondary controller 112, the
primary controller 108 may monaitor the state of the secondary
volumes 114. In certain embodiments, the primary controller
108 may utilize a task timer 116 to monitor the state of the
secondary volumes 114.

For example, a task timer 116 may be used to monitor the
state of the secondary volumes 114 by measuring the 1/0O
response time from the primary controller 108 to the second-
ary controller 112. I, due to a hardware or software problem,
the secondary controller 112 fails to respond to the primary
controller 108 betfore the timer 116 expires, the primary stor-
age controller 108 may imitiate 1ts recovery process. The
primary storage controller 108 may also suspend the second-
ary volumes 114 and report to the host 102 that the volumes
(1.e., the primary and secondary volumes 110, 114) are sus-
pended.

When the host 102 has been notified that the volumes 110,
114 are suspended, the host 102 may 1nvoke its recovery
procedure. For example, mn a count-key-data (CKD) host
environment, a recovery procedure called HyperSwap may be
invoked. This procedure sends a freeze command to the pri-
mary storage controller 108 and the primary storage control-
ler 108 1n turn freezes all 1/0 to the volume pairs 1n the logical
subsystem associated with the suspended volume. Hyper-
Swap will then cause the host 102 to swap to the secondary
storage controller 112. In essence, this causes the secondary

storage controller 112 to become the primary storage control-
ler 108.

The duration of the task timer 116 may be controlled by a
timer value 118. Unlike the hard-coded value described pre-
viously, the timer value 118 may be modified using a com-
mand 130 (e.g., PPRC Task timer) in accordance with the
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invention. This command 130 may provide a way for the host
system 102 to manage and control the duration of the task
timer 116.

Using this command 130, a host 102 may adjust the dura-
tion of the task timer 116 in real time. In selected embodi-
ment, the command 130 may enable a host 102 to adjust the
duration of the task timer 116 for different applications 120,
122. For example, the duration of the task timer 116 may be
reduced when backing up a critical database. Likewise, the
duration of the task timer 116 may be increased when backing
up a non-critical database.

In other embodiments, the command 130 may allow the
host system 102 to adjust the duration of the task timer 116 to
correspond to one or more timers 124 of the host system 102.
For example, an IBM S/390 host may set the duration of the
timer 116 to correspond to a Missing Interrupt Handler (MIH)
timeout value or to a Geographically Dispersed Parallel Sys-
plex (GDPS) timer.

In selected embodiments, the timer value 118 may be lim-
ited to a range of values. For example, if a command 130
attempts to set the timer duration above a maximum value 126
or below a minimum value 126, the microcode of the primary
storage controller 108 may set the timer value 118 to a maxi-
mum or minimum value 126 closest to the desired value.
Alternatively, the microcode may set the timer value 118 to a
default value 128 between the maximum and minimum val-
ues 126.

In selected embodiments, the command 130 may be
designed to provide selection granularity. For example, a first
timer value 118 may be designated for Metro Mirror applica-
tions, whereas a different timer value 118 may be designated
for Global Copy applications. Similarly, 1n other embodi-
ments, the command 130 may be designed so that the host
system 102 may designate a timer value 118 for a single
volume pair, multiple volume pairs, or all volumes 1n alogical
subsystem.

Referring to FIG. 2, 1n a {irst scenario, a host system 102
may begin by mitializing 200 a PPRC application and 1nitial-
1zing 202 atask timer value 118, such as with the default value
128. The host 102 may then analyze 204 an application to start
onthe host system 102 and send 206 a command to set the task
timer value 118 to a value that 1s desired for the application. IT
the timer value 1s between the maximum and minimum values
126, the primary storage controller may set 208 the timer
value 118 to that indicated by the host 102. If the timer value
1S not between the maximum and minimum values 126, the
primary storage controller may set 208 the timer value 118 to
a value between the maximum and minimum values, such as
to the default value 128.

The host system 102 may then attempt to write data 210 to
the primary storage device 104. The primary storage device
104 may receive 212 and store 212 the data. The primary
storage device 104 may start 214 the task timer 116 and send
216 a copy of the data to the secondary storage device 106 to
mirror the data to the secondary volumes 114. Prior to expi-
ration of the timer 116, the secondary storage device 106 may
store 218 the data 1n the secondary volumes 114 and send 220
an acknowledge signal to the primary storage device 104. The
primary storage device 104 may then send 222 an acknowl-
edge signal to the host system 102 indicating that the write
operation has successiully completed.

Referring to FIG. 3, 1n another scenario, the host system
102 may perform the same steps 200, 202, 204, 206, 208
described in association with FIG. 2. The host system 102
may then attempt to write 210 data to the primary storage
device 104. The primary storage device 104 may recerve 212
and store 212 the data and then send 214 a copy of the data to
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the secondary storage device 106 to mirror the data to the
secondary volumes 114. The primary storage device 104 may
start 214 the task timer 116 at this time.

In this scenario, 11 the secondary storage device 106 does
not respond 300 before the task timer 116 expires, the primary
storage device 104 may notity 302 the host 102 that the
primary and secondary volumes 110, 114 are 1n a suspended
state. At this point, the host 102 may invoke its recovery
procedure. In selected embodiments, this recovery procedure
may include freezing 304 all I/O to the volume pairs in the
logical subsystem that are in the suspended state. In certain
embodiments, the recovery procedure may also include
swapping 306 to the secondary storage device 106, effec-
tively making the secondary storage device 106 the primary
storage device 104.

The present invention may be embodied 1n other specific
forms without departing from its spirit or essential character-
istics. The described embodiments are to be considered 1n all
respects only as illustrative and not restrictive. The scope of
the invention 1s, therefore, indicated by the appended claims
rather than by the foregoing description. All changes which
come within the meaning and range of equivalency of the
claims are to be embraced within their scope.

What 1s claimed 1s:

1. A system to dynamically alter a task timer value 1n a
remote mirror and copy environment, the system comprising;:

a host system to 1ssue a write command to a primary stor-

age device;

the primary storage device configured to receive the write

command and, 1n response, write data to a primary vol-
ume associated with the primary storage device;

the primary storage device further configured to send a

copy of the data to a secondary storage device and 1ni-
tiate a timer upon sending the copy;

the secondary storage device configured to recerve the

copy of the data from the primary storage device and
mirror the data to a secondary volume associated with
the secondary storage device;

the secondary storage device further configured to send an

acknowledge signal to the primary storage device in the
event 1t successtully mirrors the data to the secondary
volume:

the primary storage device further configured notity the

host system that the primary and secondary volumes are
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suspended 1n the event the acknowledge signal 1s not
received before the timer expires; and

the host system further configured to dynamaically alter the

duration of the timer by sending a command to the
primary storage device.

2. The system of claim 1, wherein the host system 1s con-
figured to dynamically alter the timer duration for different
applications running on the host system.

3. The system of claim 1, wherein the host system 1s con-
figured to dynamically alter the duration of the timer to cor-
respond to other timers operated by the host system.

4. The system of claim 1, wherein the command 1s config-
ured to modity the timer duration for at least one of a single
volume pair, multiple volume pairs, and all volumes 1n a
logical subsystem.

5. A method to dynamically alter a task timer value 1n a
remote mirror and copy environment, the method compris-
ng:

1ssuing a write command;

writing data to a primary volume 1n response to the write

command;

attempting to mirror the data to a secondary volume;

initiating a timer upon attempting to mirror the data;

providing an acknowledge signal 1n the event the data 1s
successiully mirrored to the secondary volume;

suspending the primary and secondary volumes in the
event the timer expires before the acknowledge signal 1s
provided; and

dynamically altering the duration of the timer by 1ssuing a

command.

6. The method of claim 5, wherein dynamically altering the
duration of the timer comprises dynamically altering the
duration of the timer for different applications.

7. The method of claim 5, wherein dynamically altering the
duration of the timer comprises dynamically altering the
duration ofthe timer to correspond to other timers operated by
a host system.

8. The method of claim 5, wherein dynamically altering the
duration of the timer comprises dynamically altering the
duration of the timer for at least one of a single volume paitr,
multiple volume pairs, and all volumes 1n a logical sub-
system.
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